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g)  Flanging  machine  for  metal  sheet  workpieces  having  a  cylindrical  symmetry. 
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@  The  object  of  the  present  invention  is  a  flanging  machine 
for  metal  sheet  workpieces  having  a  cylindrical  symmetry,  of 
the  type  including  a  pair  of  parallel  extending  roller  spindles,  of 
which  one  is  placed  over  the  other,  the  lower  spindle  being  in  a 
fixed  position  and  the  upper  spindle  being  adjustable  in  height. 
According  to  the  invention,  the  flanging  rollers  are  cylindrycal 
in  shape  and  the  roller  and  spindle  assembly  is  pivotally  mount- 
ed  to  the  machine  frame  in  such  a  way  that  the  rotation  axis 
thereof  intersects  the  cylindrical  rollers  at  their  tangency 
points.  A  driving  means  known  per  se  causes  the  inclination 
movement  of  the  assembly  with  respect  to  the  axis  of  the  cylin- 
drical  symmetry  workpiece  which  is  rotatably  supported  on 
suitable  supports  provided  of  the  flanging  machine  frame. 
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The  p r e s e n t   i n v e n t i o n   g e n e r a l l y   r e l a t e s   to  f l a n g i n g  

m a c h i n e s   and  more   p a r t i c u l a r l y   to   a  f l a n g i n g   m a c h i n e   f o r  

m e t a l   s h e e t   w o r k p i e c e s   h a v i n g   a  c y l i n d r i c a l   s y m m e t r y .  

As  i t   i s   known,   t h e   f l a n g i n g   m a c h i n e s   a r e   m a c h i n e s  

of  s m a l l / m i d d l e   p o w e r   w h i c h   form  b e a d s   or  r i m s   on  w o r k p i e c e s  

h a v i n g   a  c y l i n d r i c a l   s y m m e t r y ,   and  fo rmed   of  m e t a l   s h e e t s  

h a v i n g   s m a l l / m i d d l e   t h i c k n e s s .   T h e s e   f l a n g i n g   m a c h i n e s   h a v e  

g e n e r a l l y   a  f r a m e   p r o v i d e d   w i t h   a  p a i r   of  p a r a l l e l   e x t e n d i n g  

r o l l e r   s p i n d l e s   of   w h i c h   t h e   one  i s   p l a c e d   o v e r   t h e   o t h e r ,  

t h e   l o w e r   s p i n d l e   b e i n g   in  a  f i x e d   p o s i t i o n   and  t h e   u p p e r  

s p i n d l e   b e i n g   a d j u s t a b l e   in  h e i g h t   to  c o n t r o l   t h e   p r e s s u r e  

e x e r t e d   on  and  t h e   d e p t h   of  t h e   r i m .  

A f t e r   t h e   m e t a l   s h e e t   t u b e   h a s   been   i n t r o d u c e d   b e t w e e n  

t h e   p a i r   of  r o l l e r s   and  t h e   u p p e r   r o l l e r   h a s   been  a d j u s t e d ,  

t h e   p a i r   of   s p i n d l e s   a r e   r o t a t e d   and  t h e   r o l l e r s ,   by  p r e s s i n g  

on  t h e   m e t a l   s h e e t ,   form  t h e   r im  or   t h e   b e a d i n g .  

Where   i t   i s   d e s i r e d   to  o b t a i n   a  f l a n g e ,  t h a t   i s   a  rim  o f  

r a t h e r   i m p o r t a n t   h e i g h t ,   i t   i s   n e c e s s a r y   to  p r o v i d e   an  a d j u s t -  

a b l e   s t e p - s h a p e d   r o l l e r ,   t h e   h e i g h t  o f   t h e   s t e p   c o r r e s p o n d i n g  

at   l e a s t   to   t h e   h e i g h t   of  t h e   f l a n g e   to  be  o b t a i n e d .  

T h i s   i n v o l v e s   o b v i o u s l y   s e v e r a l   d i s a d v a n t a g e s   b o t h   f r o m  

the   s t a n d p o i n t   of  t h e   p l a s t i c   d e f o r m a t i o n   of  t h e   m e t a   s h e e t  

and  t h e   s t a n d p o i n t   of  t h e   e q u i p m e n t   s i n c e ,   as  t h e   m e t a l   s h e e t  

t h i c k n e s s   i n c r e a s e s ,   a l s o   t h e   e f f o r t   t h a t   t h e   s h a p e d   r o l l e r s  



h a v e   to   e x e r t   on  t h e   s h e e t   i n c r e a s e s ,   so  t h a t   i t   s h o u l d  

be  r e s o r t e d   to   a  s e v e r a l   p a s s   w o r k i n g   by  means   of  r o l l e r s  

h a v i n g   d i f f e r e n t   s i z e s ,   w h i c h   m a y  j e o p a r d i z e   t h e   p e r f o r m a n c e  

of  a  p e r f e c t   f l a n g i n g   o p e r a t i o n ,   i s   t i m e   c o n s u m i n g   and  r e -  

q u i r e s   a l s o   f i n i s h i n g   o p e r a t i o n s .  

To  sum  up,   w i t h   t h e   c o n v e n t i o n a l   f l a n g i n g   m a c h i n e s  

t h e   work   to   o b t a i n   t h e   c o m p r e s s i o n   and  b e n d i n g   d e f o r m a t i o n  

of  t h e   m e t a l   s h e e t ,   n e c e s s a r y   f o r   t h e   f l a n g i n g   o p e r a t i o n ,  

i s   d e p e n d i n g   upon   t h e   s t e p   h e i g h t   of  t h e   a d j u s t a b l e   r o l l e r ,  

w h i c h   s h o u l d   c o r r e s p o n d   to   t h e   h e i g h t   of  t h e   f l a n g e   to   b e  

p r o d u c e d .  

I t   i s   t h e   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  o b v i a t e  

to  a l l   t h e   a b o v e - m e n t i o n e d   d i s a d v a n t a g e s   by  p r o v i d i n g   a 

f l a n g i n g   m a c h i n e   o f   a  new  d e s i g n   w h i c h   d o e s   no t   r e q u i r e   t h e  

u s e   of   s h a p e d   r o l l e r s   w h i c h   a r e   g e n e r a l l y   s u b j e c t e d   to  r e -  

m a r k a b l e   s h e a r  s t r e s s e s ,   b u t   w h i c h   p e r m i t s   f l a n g e s   to  b e  

o b t a i n e d   in   a  s i n g l e   and  i n e x p - e n s i v e   m a n n e r   on  m e t a l   s h e e t  

w o r k p i e c e s   h a v i n g   a  c y l i n d r i c a l   s y m m e t r y   and  a  s m a l l / m i d d l e  

t h i c k n e s s ,   w i t h o u t   t h e   n e c e s s i t y   of  r e s o r t i n g   to  r o l l e r  

c h a n g e s   d u r i n g   t h e   w o r k i n g   o p e r a t i o n s .  

I t   i s   a n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  f l a n g i n g   m a c h i n e   o f  e s i e s t   u s e   wh ich   p e r m i t s   t h e  

f o r m a t i o n   of   a  r im  a n d / o r   a  f l a n g e   w h i c h   can  t a k e   such   a n  

i n c l i n a t i o n   w i t h   r e s p e c t   to   t h e   c e n t e r   l i n e   of   t h e   w o r k p i e c e  

h a v i n g   a  c y l i n d r i c a l   s y m m e t r y   r a n g i n g   from  a  few  d e g r e e s   t o  

90  d e g r e e s   in   a  m a n n e r   as  e l e m e n t a l   and  s i m p l e   as  p o s s i b l e ,  

w i t h   a  v e r y   good  f i n i s h i n g   l e v e l .  



T h e s e   and  o t h e r   o b j e c t s   of   t h e   p r e s e n t   i n v e n t i o n  

a r e   a t t a i n e d   by  m e a n s   of   a  f l a n g i n g   m a c h i n e ,   of  t h e   t y p e  

i n c l u d i n g   a  p a i r   of   p a r a l l e l   e x t e n d i n g   r o l l e r   s p i n d l e s ,  

of  w h i c h   one  i s   p l a c e d   o v e r   t h e   o t h e r ,   t h e   l o w e r   s p i n d l e  

b e i n g   in   a  f i x e d   p o s i t i o n   and  t h e   u p p e r   s p i n d l e   b e i n g  

a d j u s t a b l e   in   h e i g h t ,   w h e r e i n   t h e   f l a n g i n g   r o l l e r s   a r e  

c y l i n d r i c a l   in   s h a p e   and  w h e r e i n   t h e   r o l l e r   and  s p i n d l e  

a s s e m b l y   i s   p i v o t a l l y   m o u n t e d   on  t h e   m a c h i n e   f r a m e   i n  

such   a  m a n n e r   t h a t   t h e   r o t a t i o n   a x i s   t h e r e o f   i n t e r s e c t s  

t h e   r o l l e r s   at   t h e i r   t a n g e n c y   p o i n t s ,   m e a n s   b e i n g   p r o -  

v i d e d   f o r   c a u s i n g   t h e   p i v o t i n g   of   t h i s   a s s e m b l y   w i t h  

r e s p e c t   to   t h e   a x i s   of  t h e   c y l i n d r i c a l   s y m m e t r y   w o r k p i e c e  

to  be  f l a n g e d   w h i c h   i s   r o t a t a b l y   s u p p o r t e d   on  t h e   m a c h i n e  

f r a m e .  

By  m e a n s   of  t h i s   a p p r o a c h   t h e   r im  or  f l a n g e   h e i g h t  

d o e s   any  l o n g e r   d e p e n d   upon   t h e   h e i g h t   of  t h e   s t e p - s h a p e d  

r o l l e r ,   b u t   upon   t h e   l e n g t h   of   t h e   c y l i n d r i c a l   r o l l e r s .  

P r e f e r a b l y   t h e   p i v o t a b l e   s p i n d l e   and  r o l l e r   a s s e m b l y  

i n c l u d e s   a l s o   t h e   m o t o r   a c t u a t i n g   t h e   s p i n d l e s   and  t h e  

d r i v i n g   t h e r e o f ,   t h e r e b y   e l i m i n a t i n g   t h e   p r o v i s i o n   o f  

c o m p l e x   m o t i o n   t r a n s m i t t i n g   m e m b e r s .  

A d v a n t a g e o u s l y ,   t h e   m e a n s   f o r   p i v o t i n g   t h e   a b o v e -  

m e n t i o n e d   a s s e m b l y   a r e   f o r m e d   of   a  h y d r a u l i c   a n d / o r   p n e u -  

m a t i c   c y l i n d e r   c o n n e c t e d   on  t h e   one  hand  to   t h e   m a c h i n e  

f r a m e   and  on  t h e   o t h e r   hand  to   t h e   p i v o t i n g   a s s e m b l y .  

T h e r e   a r e   a l s o   p r o v i d e d   m e a n s   f o r   r o t a t a b l y   s u p p o r t -  

i n g   t h e   c y l i n d r i c a l   s y m m e t r y   m e t a l   s h e e t   w o r k p i e c e   and  f o r  

g u i d i n g   i t   d u r i n g   a l l   t h e   f l a n g i n g   o p e r a t i o n .  



T h i s   i n v e n t i o n   w i l l   be  now  d e s c r i b e d   in   more   d e t a i l  

in   c o n n e c t i o n   w i t h   a  p r e f e r r e d   e m b o d i m e n t   t h e r e o f ,   g i v e n   b y  

way  of   e x a m p l e   o n l y   and  t h e r e f o r e   n o t   i n t e n d e d   in   a  l i m i t i n g  

s e n s e ,   and  i l l u s t r a t e d   in   t h e   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

F i g . 1   s h o w s   t h e   f l a n g i n g   m a c h i n e   a c c o r d i n g   to   t h e  

p r e s e n t   i n v e n t i o n   in   a  s i d e   e l e v a t i o n   v i e w ,   p a r t i a l l y   b r o -  

ken  away;   a n d  

F i g . 2   shows   t h e   same  m a c h i n e   as  t h a t   i l l u s t r a t e d   i n  

F i g . 1 ,   b u t   in  a  f r o n t   v i e w ,   p a r t i a l l y   b r o k e n   a w a y .  

R e f e r r i n g   now  to   t h e   d r a w i n g s ,   t h e   f l a n g i n g   m a c h i n e  

a c c o r d i n g   to   t h e   i n v e n t i o n ,   g e n e r a l l y   i n d i c a t e d   w i t h   t h e  

n u m e r a l   1,  i n c l u d e s   a  m a c h i n e   f r a m e   2  f o r m e d   of   a  p a i r   o f  

s i d e   w a l l s   3  c o n n e c t e d   t o   e a c h   o t h e r   by  c r o s s - b e a m s   4  a n d  

a  f r o n t   u p r i g h t   5.  P i v o t a l l y   m o u n t e d   to   t h e   s i d e   w a l l s   3 

by  m e a n s   of   p i n s   7  i s   a  p i v o t i n g   f r a m e   6  s u p p o r t i n g   t h e  

p a r a l l e l   e x t e n d i n g   s p i n d l e s   8  and  9  p l a c e d   one  o v e r   t h e  

o t h e r ,   t h e   l o w e r   s p i n d l e   8  b e i n g   in   a  f i x e d   p o s i t i o n   a n d  

t h e   u p p e r   s p i n d l e   9  b e i n g   a d j u s t a b l e   in   h e i g h t   by  c o n v e n -  

t i o n a l   m e a n s ,   n o t   s h o w n .  

Each  of  t h e   s p i n d l e s   8  and  9  s u p p o r t s   a t   t h e   f r o n t  

end  t h e r e o f   a  c y l i n d r i c a l   r o l l e r   10  and  11  r e s p e c t i v e l y ,  

w h i c h   a r e   i n t e n d e d   to   p e r f o r m   t h e   f l a n g i n g   o p e r a t i o n .  

The  d r i v i n g   e l e m e n t s   o f  t h e   s p i n d l e s   8  and  9  a r e  

e n c l o s e d   w i t h i n   a  box  1?  to   w h i c h   t h e   d r i v i n g   m o t o r   13  i s  

s e c u r e d   w h i c h   i s   c o n n e c t e d   to   a  r e d u c t i o n   g e a r   14  t h r o u g h  

a  p u l l e y   and  b e l t   d r i v e ,   g e n e r a l l y   i n d i c a t e d   w i t h   1 5 .  

T h u s ,   t h e   s p i n d l e s   8,  9,  t h e   c y l i n d r i c a l   r o l l e r s   10,  11,  t h e  

m o t o r   13,  t h e   r e d u c t i o n   g e a r   14  and  t h e   d r i v i n g   e l e m e n t s  

e n c l o s e d   w i t h i n   t h e   box  12  a r e   f a s t e n e d   to   t h e   p i v o t i n g  



f r a m e   6.  The  p i v o t i n g   f r a m e   6  i s   a l s o   c o n n e c t e d   to  t h e  

m a c h i n e   f r a m e   1  t h r o u g h   a  h y d r a u l i c   c y l i n d e r   15  o p e r a t e d  

by  a  pump  1 7 .  

On  t h e   u p r i g h t   5  of   t h e   m a c h i n e   f r a m e   1  a  p in   18 

i s   m o u n t e d ,   w h i c h   c a r r i e s   a  f l a n g e d   w h e e l   19  s u p p o r t i n g  

a  c a l i b r a t i n g   r i n g   20  p l a c e d   d i r e c t l y   in   f r o n t   of  t h e  

l o w e r   c y l i n d r i c a l   r o l l e r   10  and  f o r m i n g   an  u p p e r   t a n g e n c y  

p o i n t   t h e r e w i t h .   A  s p a c e r   21  s e r v e s   to   t h e   e x a c t   p o s i t i o n -  

i n g   of   t h e   s u p p o r t i n g   f l a n g e d   w h e e l   19  and  t h e r e f o r e   of   t h e  

c a l i b r a t i n g   r i n g   20  in   f r o n t   of  t h e   l o w e r   r o l l e r   10.  T h e  

c a l i b r a t i n g   r i n g   20  b e a r s   a l s o   on  a  p a i r   of   r o l l i n g   b e a r i n g s  

22  s e c u r e d   to   t h e   u p r i g h t   5  of  t h e   m a c h i n e   f r a m e   1,  in   a n  

a d j u s t a b l e   m a n n e r   to   a c c o m o d a t e   d i f f e r e n t   d i a m e t e r s   o f  

r i n g s   2 0 .  

The  c a l i b r a t i n g   r i n g   20  i s   p r o v i d e d   to   s u p p o r t  

t h e   end  of   t h e   t u b e   to   be  f l a n g e d   and  to   p r e v e n t   t h i s   t u b e  

end  f rom  b e i n g   d e f o r m e d   d u r i n g   t h e   f l a n g i n g   o p e r a t i o n ,   s i n c e  

t h e   r i n g   h a s   an  o u t e r  d i a m e t e r   c o r r e s p o n d i n g   to   t h e   i n n e r  

d i a m e t e r   of   t h e   t u b e   to   be  f l a n g e d .   At  t h e   o u t e r   end  of  t h e  

p i n   18  a  d i s c   23  i s   p r o v i d e d ,   w h i c h   s u p p o r t s   and  g u i d e s  

t h e   t u b e   to   be  f l a n g e d , a n d   i s   r o t a t a b l y   m o u n t e d   in   t h e   p i n   1 8 .  

The  p i v o t   a x i s   0  of  t h e   p i v o t i n g   f r a m e   6  e x a c t l y  

i n t e r s e c t s   t h e   t a n g e n c y   p o i n t s   of   t h e   p a i r   of  c y l i n d r i c a l  

r o l l e r s   10,  11  t h e r e b e t w e e n   and  of   t h e   c a l i b r a t i n g   r i n g  

20  w i t h   t h e   l o w e r   r o l l e r   1 0 .  

The  o p e r a t i o n   of  t h e   f l a n g i n g   m a c h i n e   a c c o r d i n g   t o  

t h e   i n v e n t i o n   i s   v e r y   s i m p l e .   Assume   t h a t   a  m e t a l   s h e e t  

t u b e   i s   to   be  f l a n g e d   h a v i n g   an  o u t e r   d i a m e t e r   of  300  mm 

and  a  w a l l   t h i c k n e s s   of   2  mm,  on  t h e   s u p p o r t i n g   w h e e l   19 

a  c a l i b r a t i n g   r i n g   h a v i n g   an  o u t e r   d i a m e t e r   of  256  mm 



w i l l   b e  a p p l i e d ,   w h i c h   w i l l   be  r e t a i n e d   i n   p o s i t i o n   b y  

t h e   w h e e l   1 9  t h r o u g h   t h e   f l a n g e d   p o r t i o n   t h e r e o f   and  t h e  

r o l l i n g   b e a r i n g s   22  w i l l   be  a d j u s t e d   a c c o r d i n g l y .  

T h e n ,   t h e   t u b e   to   be  f l a n g e d   i s   i n s e r t e d   on  t h e  

g u i d e   d i s c   23  and  i s   s l i t   u n t i l   t h e  e n d  t h e r e o f  i s   p l a c e d  

b e t w e e n   t h e   c y l i n d r i c a l   r o l l e r s   10  and  11  a g a i n s t   a n  

a b u t m e n t   24  p r o v i d e d   on  t h e   s p i n d l e   8  a c t i n g   as  a  s t o p  

f o r   t h e   e d g e   of   t h e   t u b e   on  t h e   r o l l e r s   10,  1 1 .  

T h e n ,   t h e   u p p e r   r o l l e r   11  i s   a d j u s t e d   in   h e i g h t  

u n t i l   i t   b e a r s   a g a i n s t   t h e   o u t e r   s u r f a c e   of   t h e   t u b e   a n d  

t h e   m o t o r   13  i s   e n e r g i z e d ,   w h i c h   w i l l   r o t a t e   t h e  s p i n d l e s  

8  and  9  and  t h e r e f o r e   t h e   c y l i n d r i c a l   r o l l e r s   10,  11  a n d  

t h e   t u b e .  

By  a c t u a t i n g   now  t h e   h y d r a u l i c   c y l i n d e r   16,  t h e  

p i v o t i n g   f r a m e   6  w i l l   be  s l o w l y   p i v o t e d   in   a  c l o c k w i s e  

d i r e c t i o n   in   F i g . l   so  t h a t   t h e   p o r t i o n   of  t h e   t u b e   p r e s s e d  

b e t w e e n   t h e   r o l l e r s   10,  11  b e g i n s   to   bend  o u t w a r d l y   w i t h  

r e s p e c t   to   t h e   t u b e   a x i s   a b o u t   t h e   r o t a t i o n   a x i s   0 .  

A f t e r   a  r o t a t i o n   o f   90°  h a s   been   a t t a i n e d   t h e   r o l l e r s  

10,  11  l i e   w i t h   t h e i r   a x e s   p e r p e n d i c u l a r   to   t h e   t u b e   a x i s  

and  t h e   t u b e   l e n g t h   p r e s s e d   b e t w e e n   t h e   r o l l e r s   i s   b e n t  

a t   90°  to   t h e   t u b e   a x i s .   T h u s ,   i t   w i l l   be  o b t a i n e d   a  f l a n g e  

h a v i n g   a  h e i g h t   c o r r e s p o n d i n g   to   t h e   l e n g h t   of   t h e   r o l l e r s  

10,  11  and  t h e   p i v o t i n g   f r a m e  6   w i l l   be  in   t h e   p o s i t i o n  

shown  i n   d a s h e d   l i n e   in   F i g . l .  

T h u s ,   i t   can  be  s e e n   t h a t   by  m e a n s   of  t h e   f l a n g i n g  

m a c h i n e   a c c o r d i n g  t o   t h i s   i n v e n t i o n   s t r a i g h t   f l a n g e s   h a v i n g  

any  i n c l i n a t i o n   a n g l e   f rom  a  few  d e g r e e s   up  to   90  d e g r e e s  

w i t h   r e s p e c t   to   t h e   t u b e   a x i s   can  be  o b t a i n e d ,   and  t h i s  

by  t h e   s i m p l e   p i v o t a l   m o v e m e n t   of  t h e   f r a m e   6  up  to  t h e  



d e s i r e d   a n g l e ,   w h i c h   r e p r e s e n t s   a  g r e a t   a d v a n t a g e   b o t h   f r o m  

t h e   c o n s t r u c t i o n   and  f rom  t h e   o p e r a t i o n   s t a n d p o i n t   s i n c e  

t h e   c o m p r e s s i o n   c o m p o n e n t   of   t h e   p l a s t i c   d e f o r m a t i o n   of  t h e  

m e t a l   s h e e t   i s   m i n i m i z e d .  

By  m e a n s   of   t h i s   f l a n g i n g   m a c h i n e   m e t a l   s h e e t s   up  t o  

8  mm  of  t h i c k n e s s   and  t u b e   s e c t i o n s  h a v i n g   a  n e a r l y   i n f i n i t e  

t h e o r e t i c a l   l e n g t h   can  be  o b t a i n e d   s i n c e   t h e   t u b e   i s   n o t  

s u b j e c t e d   to   a x i a l   m o v e m e n t s   d u r i n g   a l l   t h e   f l a n g i n g   o p e r a -  

t i o n .  

W h i l e   t h e   i n v e n t i o n   h a s   been   d e s c r i b e d   and  shown  i n  

c o n n e c t i o n   w i t h   an  e m b o d i m e n t   o n l y ,   i t   w i l l   be  a p p a r e n t   t o  

t h o s e   s k i l l e d   in   t h e   a r t   t h a t   v a r i o u s   c h a n g e s   and  m o d i f i c a -  

t i o n s   can  be  made  t h e r e t o   w i t h o u t   d e p a r t i n g   f rom  t h e   s c o p e  

t h e r e o f .  



1)  A  f l a n g i n g   m a c h i n e   f o r   w o r k p i e c e s  h a v i n g   a  

c y l i n d r i c a l   s y m m e t r y   of   t h e   t y p e   c o m p r i s i n g   a  p a i r   o f  

p a r a l l e l   e x t e n d i n g   r o l l e r   s p i n d l e s ,   o f   w h i c h   one  i s   p l a -  

ced  o v e r   t h e   o t h e r ,   t h e   l o w e r   s p i n d l e   b e i n g   in  a  f i x e d  

p o s i t i o n   and  t h e   u p p e r   s p i n d l e   b e i n g   a d j u s t a b l e   in  h e i g h t ,  

w h e r e i n   t h e   f l a n g i n g   r o l l e r s   a r e   b o t h   c y l i n d r i c a l   in   s h a p e  

and  w h e r e i n   t h e   s p i n d l e   and  r o l l e r   a s s e m b l y   i s   p i v o t a l l y  

m o u n t e d   on  t h e   m a c h i n e   f r a m e   s u c h   t h a t   i t s   r o t a t i o n   a x i s  

i n t e r s e c t s   t h e   r o l l e r s   a t   t h e i r   t e n g e n c y   p o i n t s ,   m e a n s  

b e i n g   p r o v i d e d   f o r   c a u s i n g   t h e   p i v o t i n g   m o v e m e n t   of  s a i d  

a s s e m b l y   w i t h   r e s p e c t   t o   t h e   a x i s   of  t h e   w o r k p i e c e   to  b e  

f l a n g e d ,   w h i c h   i s   r o t a t a b l y   s u p p o r t e d   on  t h e  m a c h i n e  

f r a m e   by  s u i t a b l e   m e a n s .  

2)  A  f l a n g i n g   m a c h i n e   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

s a i d   p i v o t i n g   a s s e m b l y   i n c l u d e s   t h e   m o t o r   r o t a t i n g   t h e  

s p i n d l e s   and  t h e   a s s o c i a t e d   d r i v i n g   e l e m e n t s ,   t h e r e b y   e l i -  

m i n a t i n g   t h e   p r o v i s i o n   of   c o m p l e x   m o t i o n   t r a n s m i t t i n g  

m e m b e r s .  

3)  A  f l a n g i n g   m a c h i n e   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

s a i d   m e a n s   f o r   c a u s i n g   t h e   p i v o t i n g   m o v e m e n t   of  s a i d   a s s e m b l y  

i n c l u d e   a  h y d r a u l i c   a n d / o r   p n e u m a t i c   c y l i n d e r   c o n n e c t e d  

t h e   one   hand   to   t h e   m a c h i n e   f r a m e   and  on  t h e   o t h e r   hand  t o  

s a i d   p i v o t i n g   a s s e m b l y .  

4 )  A   f l a n g i n g   m a c h i n e   as  c l a i m e d   i n   c l a i m   1,  w h e r e i n  

m e a n s   a r e   p r o v i d e d   f o r   r o t a b l y   s u p p o r t i n g   t h e   m e t a l   s h e e t  

w o r k p i e c e   h a v i n g   a  c y l i n d r i c a l   s y m m e t r y   and  f o r   g u i d i n g   i t  

d u r i n g   a l l   t h e   f l a n g i n g   o p e r a t i o n .  



5)  A  f l a n g i n g   m a c h i n e   as  c l a i m e d   in   c l a i m   4,  w h e r e i n  

s a i d   m e a n s   f o r   r o t a t a b l y   s u p p o r t i n g   t h e   w o r k p i e c e   h a v i n g   a  

c y l i n d r i c a l   s y m m e t r y   c o m p r i s e   a  r i n g   h a v i n g   an  o u t e r   d i a m e t e r  

c o r r e s p o n d i n g   to   t h e   i n n e r   d i a m e t e r   of  t h e   w o r k p i e c e   a n d  

so  a r r a n g e d  a s   to   form  an  u p p e r   t a n g e n c y   p o i n t   w i t h   t h e   l o w e r  

r o l l e r ,   s a i d   r i n g   b e i n g   s u p p o r t e d   by  a  w h e e l   r o t a t a b l y   m o u n t -  

ed  on  t h e   m a c h i n e   f r a m e .  

6)  A  f l a n g i n g   m a c h i n e   as  c l a i m e d   in   c l a i m   4,  w h e r e i n  

s a i d   m e a n s   f o r   g u i d i n g   t h e   w o r k p i e c e   h a v i n g   a  c y l i n d r i c a l  

s y m m e t r y   i n c l u d e   a t   l e a s t   two  r o l l i n g   b e a r i n g s   c o n t a c t i n g  

t h e   p e r i p h e r y   o f   s a i d   r i n g   and  a  d i s c   r o t a t a b l y   m o u n t e d  

on  t h e   m a c h i n e   f r a m e .  
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